Abstract
Severe idiopathic scoliosis may lead to respiratory failure, which can be treated by assisted ventilation. Twenty four patients with surgically untreated idiopathic scoliosis who had been examined in 1968 were re-examined in 1988 to assess changes in lung function and risk factors for respiratory failure. The patients were aged 15- In 1968 a group of patients with scoliosis was studied in Goteborg and scoliotic angles, lung function, and respiratory symptoms were assessed. 67 We have now re-examined those with unfused idiopathic scoliosis and analysed the data on change in lung function, presence of respiratory failure, and death. The purpose was to investigate the decline in lung function and to identify risk factors for the development of respiratory failure.
Methods

PATIENTS
The patients in the present study were taken from a group of 45 Current smokers 8 2 VC fell by more than 15% on lying supine (VC sitting -VC supine) x 100/VC sitting).
MIP and MEP showed a wide variation (fig 1) . Mean MIP was 47% of predicted (range 11-124%), and mean MEP 51% of predicted (range 5-97%). There was no significant correlation between arterial blood gas tensions in 1988 and MIP or MEP.
COMPARISON BETWEEN RESULTS IN 1968 AND IN 1988
The scoliotic angle increased in four patients (from 30°to 40°, 400 to 700, 400 to 550, and 100°t o 1250) and was unchanged in the rest of the group. This resulted in a mean (SD) increase from 790 fig 1) . These measurements were strongly and inversely related to the scoliotic angle. There was a wide range of MIP and MEP in our patients (table 1, fig 1) , as in the normal population." 12 The mean values were reduced, however, to 47% and 51% predicted, indicating low respiratory muscle efficiency in our patients. This is also in line with results of other studies.'61'
The mechanical efficiency of the respiratory muscles, especially the diaphragm, is probably reduced by the unfavourable position of the diaphragm in a severely distorted chest.'6 Lisboa et all7 found a significant correlation between MIP and both Pao, and Paco2 in patients with severe scoliosis. The present study did not confirm those results, as we found no correlation between blood gases and either MIP or MEP.
The strongest predictors of respiratory failure in 1988 were a large scoliotic angle and low spirometric results in 1968. The patients in this study had reached skeletal maturity in 1968 without developing respiratory failure. In such patients respiratory failure might develop when there is a further reduction of VC. Theoretically VC might deteriorate in these patients more rapidly than in people without scoliosis because of increasing deformity of the chest or other factors, or it might decline as expected as a result of aging.
In the present study there was no support for the first possibility. None of the patients who developed respiratory failure had progression of the thoracic curves. Increasing curves have been reported by Weinstein and Ponseti,'8 especially in thoracic curves that had reached 50 80°at skeletal maturity. Our results show that respiratory failure may develop despite an unchanged scoliotic angle.
An exaggerated decline in VC due to other factors might also in some cases lead to respiratory failure. This was suggested by Branthwaite,2 who retrospectively collected lung function values from a group of patients with idiopathic scoliosis. Two patients (fig 3) in the present study showed an exaggerated decline of spirometric values despite an unchanged scoliotic angle. In one the decline might be related to the scoliotic process as she had reduced mobility of the right hemidiaphragm and a large diaphragmatic hernia. Poor diaphragmatic function in this patient might be related to the scoliosis. The other patient was an obese smoker.
The expected reduction of VC resulting from increasing age might provoke respiratory failure in patients with severe idiopathic scoliosis. In our study the patients as a group showed only age predicted changes between 1968 and 1988 (table 1) and the same is true for the patients who developed respiratory failure (fig 3) . The expected decline due to increasing 
